Conformational stability of a human cryoglobulin.
Studies on a single component human cryoimmunoglobulin (cryo-IgG) (gamma 1 : lambda, Gm 4) were undertaken to gain a better understanding of the conformational stability of macromolecular interfaces essential for self-association of cryo-IgG leading to the formation of visible gel mass. Changes in the gross and localized conformation of cryo-IgG and a monoclonal IgG (gamma 1 : lambda, Gm 4) isolated from a myeloma patient (Hy) (Hy IgG) (gamma 1 : lambda, Gm 4) in alkaline media were determined by analytical ultracentrifugation, fluorescence characteristics, tyrosine ionization and H+ titration. Ultracentrifugal studies revealed that major transition in gross conformation took place at pH 11.4 for cryo-IgG and pH 11.7 for Hy IgG, whereby the number of charges and tyrosine residues exposed to aqueous environment was 110 and 26 for cryo-IgG, and 111 and 48 for Hy IgG, respectively. Beyond this transition pH fragmentation of both the proteins occurred and cryo-IgG lost its capacity for gel formation. Self-association of cryo-IgG was observed upto pH 11.4 in decreasing order with increase in denaturation pH. Cryo-IgG renatured from exposure to higher alkaline pH upto pH 11.4, showed the capability for forming gel, in spite of the irreversible local conformational changes as established by direct and reverse fluorimetric titration and tyrosine ionization studies. Cryo-IgG could be maintained in the optically clear sol phase at pH 10.5, at which pH 12 out of 62 tyrosine residues became exposed to aqueous media. There are distinct differences in the accessibility of tyrosine residues of cryo-IgG and Hy IgG as reflected in their tyrosine ionization profiles.